The terminal (catalytic) adenosine of the HIV LTR controls the kinetics of binding and dissociation of HIV integrase strand transfer inhibitors.
Specific HIV integrase strand transfer inhibitors are thought to bind to the integrase active site, positioned to coordinate with two catalytic magnesium atoms in a pocket flanked by the end of the viral LTR. A structural role for the 3' terminus of the viral LTR in the inhibitor-bound state has not previously been examined. This study describes the kinetics of binding of a specific strand transfer inhibitor to integrase variants assembled with systematic changes to the terminal 3' adenosine. Kinetic experiments are consistent with a two-step binding model in which there are different functions for the terminal adenine base and the terminal deoxyribose sugar. Adenine seems to act as a "shield" which retards the rate of inhibitor association with the integrase active site, possibly by acting as an internal competitive inhibitor. The terminal deoxyribose is responsible for retarding the rate of inhibitor dissociation, either by sterically blocking inhibitor egress or by a direct interaction with the bound inhibitor. These findings further our understanding of the details of the inhibitor binding site of specific strand transfer inhibitors.